Aging is associated with an impaired coronary microvascular response to vascular endothelial growth factor in patients.
If growth factor and cell-based therapy are to become therapeutic strategies, a better understanding of their physiologic effects in various patient populations will need to be gained. In this study, we examined age-dependent differences in vascular endothelial growth factor signaling before and after cardioplegia/cardiopulmonary bypass. Atrial tissue and peripheral blood of patients undergoing surgery were examined before and after cardioplegia/cardiopulmonary bypass. Patients were divided into younger (age < 70) and older (age > or = 70) groups. Coronary microvascular responses, expression of vascular endothelial growth factor and its downstream signaling molecules, and the number of CD34+ progenitor cells before and after cardioplegia/cardiopulmonary bypass were compared between groups. Advanced age was associated with impaired basal coronary microvascular response to vascular endothelial growth factor (-13% +/- 5% at 10(-10) mol/L vascular endothelial growth factor; P = .04), whereas basal relaxation response to substance P and sodium nitroprusside were similar between groups. After cardioplegia/cardiopulmonary bypass, the microvascular response to vascular endothelial growth factor significantly worsened in both groups (both P < or = .05), and response to substance P (P = .05) was significantly impaired only in older patients. Vascular endothelial growth factor expression increased after cardioplegia/cardiopulmonary bypass in older (P = .01 vs before cardioplegia/cardiopulmonary bypass), but not younger (P = .20) patients. Expression of other signaling molecules was unaffected by age or surgery. Circulating CD34+ cells increased after cardioplegia/cardiopulmonary bypass in all patients but to a greater extent in younger patients (P = .01). The coronary microvascular response to vascular endothelial growth factor is impaired in older patients. Combined with reduced progenitor cell mobilization, these results suggest new mechanisms for reduced angiogenic response in older patients.